Gold nanoparticle synthesis. Aqueous gold colloids of size 7 ± 0.7 nm were synthesized at room temperature using tannic acid as both reducing and stabilizing agent, as reported earlier S1 . 10 Briefly, 30 mL of 0.64 mM aqueous chloroauric acid was added to 45 mL of 0.9 mM aqueous tannic acid drop wise. using RF magnetron sputtering unit (Anelva SPF-332H) followed by thermal annealing at 500°C for 30 min under forming gas environment. All these fabrication processes were carried out in a class 1,000 cleanroom. For device characterization, 300 µm diameter aluminium contacts with ~100 nm thickness were 60 deposited on the top surface (gate electrode) by thermal evaporation through a shadow mask, followed by post-deposition annealing at 450 °C for 30 minutes for improving the contact between aluminium and oxide. Sample Characterization. Room temperature, high frequency
Briefly, 30 mL of 0.64 mM aqueous chloroauric acid was added to 45 mL of 0.9 mM aqueous tannic acid drop wise. The pH of the reaction mixture was always maintained above 6.4 by the addition of requisite amounts of 1 % (w/v) KOH solution intermittently. Particles of different size (5 ± 0.7 nm) were 15 obtained by scaling the amount of chloroauric acid added. Dodecanethiol capping of gold nanoparticles was accomplished by mixing 5 mL ethanol solution (containing 5 µL dodecanethiol) with 5 mL of aqueous gold colloid, maintained at a pH of 4. The solution was left undisturbed for 2 hours, and then centrifuged at 20 3500 rpm for 30 minutes. The precipitate was then washed with 5 mL ethanol twice to remove uncapped dodecanethiol molecules. The final precipitate was dispersed in 0.4 mL of toluene (5 nm particles) or 1:3 (volume) chloroform-toluene mixture (7 nm particles), prior to array formation. However, larger size particles 25 could be suspended in pure toluene by increasing the ligand length (results not shown). The ability to disperse larger particles arises either due to the enhanced screening of interparticle van der Waals attraction by using a higher dielectric constant medium (i.e. adding chloroform) or by reducing the magnitude of 30 attractive interactions due to an increase in the interparticle separation at contact (i.e. longer ligands) S2 . Device fabrication. Silicon wafer (p-type, (100) orientation, resistivity of 1-2 Ω.cm) was cleaned using standard RCA (Radio Corporation of America) method S3 using RF magnetron sputtering unit (Anelva SPF-332H) followed by thermal annealing at 500°C for 30 min under forming gas environment. All these fabrication processes were carried out in a class 1,000 cleanroom. For device characterization, 300 µm diameter aluminium contacts with ~100 nm thickness were 60 deposited on the top surface (gate electrode) by thermal evaporation through a shadow mask, followed by post-deposition annealing at 450 °C for 30 minutes for improving the contact between aluminium and oxide. Sample Characterization. Room temperature, high frequency
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(1 MHz), capacitance-voltage (CV) and capacitance time (Ct) measurements were carried out using Agilent HP 4284A CV meter. The delay and hold time at each measurement point were set to 100 ms during CV characterization. P/E voltages of ∓ 7 V were used for retention and endurance characterization. For 70 retention characterization, P/E voltages were applied for 10 s duration initially, and then the capacitance values were measured ('reading') at −0.8 V (initial flatband voltage). 
Fig. S1
Digital photograph of an array formed by spreading a drop of a colloidal solution of dodecanethiol coated gold nanoparticles in toluene, without excess dodecanethiol, on a water surface. The drop does not spread into a uniform thin film and also dewets at the later stages into multiple daughter drops (visible near the center of the image). The arrays formed after drying are also not uniform and consist of monolayer and multilayer domains. This journal is © The Royal Society of Chemistry 2011 Nanoscale Sulphur 2p core levels for MOS capacitors fabricated with and without (control) gold nanoparticle arrays embedded in gadolinium oxide. For MOS capacitors with the embedded nanoparticle array, the presence of C=O (288.7 eV) and trace amount of sulphur (162.7 eV) indicates that some residual ligands are trapped inside. C=O bonds are expected to have formed during the annealing steps by decomposition of the trapped ligands. In these figures, the symbols represent measured data points, the black lines represent deconvoluted peaks, and the red lines represent the overall fit. The numbers in the panels represent the peak values of the fitted curves.
